Slow AAV2 clearance from the brain of nonhuman primates and anti-capsid immune response.
Adeno-associated virus serotype 2 (AAV2) has previously been reported to be a slowly uncoating virus in peripheral tissues, but persistence of intact vector in primate brain has not been explored. Because some neurological gene therapies may require re-administration of the same vector to patients, it seems important to understand the optimal timeframe in which to consider such repeat intervention. Surprisingly, convection-enhanced delivery of AAV2 into the thalamus of nonhuman primates (NHPs) resulted in robust staining of neurons with A20 antibody that detected intact AAV2 particles at ∼1.5 months after infusion. However, by 2.5 months, no A20 staining was visible. These data confirmed earlier findings of persistence of intact AAV2 particles in ocular and hepatic tissues. In order to probe the potential consequences of this persistence, we infused AAV2-human aromatic L-amino acid decarboxylase into left and right thalamus of three NHPs, with a 3-month delay between infusions. During that interval, we immunized each animal subcutaneously with AAV2 virus-like particles (empty vector) in order to induce strong anti-capsid humoral immunity. Various high neutralizing antibody titers were achieved. The lowest titer animal showed infiltration of B lymphocytes and CD8(+) T cells into both the secondary and primary infusion sites. In the other two animals, extremely high titers resulted in no transduction of the second site and, therefore, no lymphocytic infiltration. However, such infiltration was prominent at the primary infusion site in each animal and was associated with overt neuronal loss and inflammation.